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This report presents the results of the commercial survey of the Hudson Canyon 
Closed Area. The survey was conducted aboard the FN Alice Amanda from June 8-15, 
2000. A systematic grid design was utilized with survey stations located approximately 5 
nm apart (Figure l ). Survey stations were located both inside and outside the boundaries 
of the closed area. Additional stations were added along the western, northern ru1d 
southern boundaries in an attempt to resolve the boundary effects on sea scallop 
abundance and size distribution. Survey tows were l O minutes in duration at a speed of 
4.5-5.0 kts. The sampling gear consisted of two standard 15 ft. New Bedford style sea 
scallop dredges with 8 inch twine tops. ring bags knit with 3.5'' (88.9 mm) rings, and no 
tickler or rock chains. An inclinometer was attached to the frame of the starboard dredge 
to measure dredge angle and bottom contact time. 
The results of the initial data analysis are shovm in Figures 2-8. Catch data are 
shown in Figures 2-4 with scallop catches separated into two categories of shell height: 
less than 90 mm (Figure 2) and greater than or equal to 90 mm shell height (Figure 3). A 
total scallop catch at each station is shown in Figure 4. 
Differences in sea scallop abundance and size structure were examined with 
respect to samples taken inside or outside of the closed area (Figure 5), strata calculated 
by dividing the closed area into equal North and South portions along the 39° 01.566' 
latitude (Figure 6), and by depth regimes within the closed area (Figure 7). 
Catch data stratified by two factors: 1 ). North and South 2). inside and outside 
the closed area are shown in Table l. The initial biomass estimate is shown in Table 2. 
The following assumptions were used in calculating biomass: 
l. Stratification of the closed area into two roughly equal portions. 
2. Utilizing a systematic grid design, number of stations was proportional to area 
of strata. 
3. Tows that fell on closed area boundary were included in the calculation. 
4. All scallops harvested were included 
5. The coefficients of the shell height-meat weight relationship 
a=-12.1628 b=3.2539. 
6. A nominal tow length of 1 nm. Each tow covered 0.00494 nm2• 
7. A dredge efficiency of 40% 
8. Harvest represents a removal of 25% of the standing stock .. 
Table 1 Results of commercial survey in the Hudson Canyon Closed Area. All scallops 
were included in the analysis. 
Area ~ Mean Standard 
Sub-Area 
(nm2) 
Variance 
(tows) (grams) Deviation 
Open ') 19 
North 
8,014.6 18.888.235.0 4.346.1 
Open ') 16 
South 
8,338.2 7 884,538.7 2,807.9 
Closed 711 62 
North 
19,145.5 339,215 165.0 18.417.8 
Closed 756 66 
South 
31 ,181.8 1,082,958,654.7 32.908.3 
Table 2 Estimated biomass for the Hudson Canyon Closed Area in June 2000. All 
scallops were included in the analysis. Harvest represents 25% of the estimated biomass. 
Total Standard Total Total Error -2*SE +2*SE 
Biomass 18,818.8 1763.6 15,291.6 22,345.9 (MT) 
Biomass 42,154,059.3 3,950,382.2 34,253,295.0 50,054,823 (Lbs) 
Harvest 10,538,514.8 987,595.5 8,563,323.8 12,513,705.9 (Lbs) 
Table 3 Estimated biomass for the Hudson Canyon Closed Area in June 2000. Catches 
of scallops with shell heights between 80 mm and 100mm were adjusted to reflect the 
selectivity of the 3.5" dredge at those shell heights.* All scallops were included in the 
analysis. A nominal tow length of 1 nm and a dredge efficiency of 40% were assumed 
for the analysis. Harvest represents 25% of the estimated biomass. 
Total Standard Total Total Error -2*SE +2*SE 
Biomass 20,393 1 945 16,502 24,283 (MT) 
Biomass 45,679,170 4,357,381 36,964,408 54,393,932 (Lbs) 
Harvest 11,419,793 1,089,345 9,241 ,102 13,598,483 (Lbs) 
*Correction factors for scallops in the 80-100 mm shell height interval are taken from 
selectivity values found on page 99 in: 
DuPaul, W.D., E.J. Heist, and J.E. Kirkley. 1989a Comparative analysis of sea scallop 
escapement/retention and resulting economic impacts. Contract report, S-K No. 
NA 88EA-H_00011. 150 pp. 
Table 4 Estimated biomass for the Hudson Canyon Closed Area in June 2000. Catches 
of scallops with shell heights between 80 mm and l 00mm were adjusted to reflect the 
selectivity of the 3S' dredge at those shell heights.* All scallops were included in the 
analysis. Values for average tow length are derived from three sources: (1). An assumed 
tow length of 1 nm. (2). Tow length calculated from bridge log (i.e. tow start and end 
times correspond to winch brake set and beginning of haul back). (3). Tow length 
calculated from inclinometer records. 
Tow Biomass Standard Biomass Biomass 
Length ~IT) Error -2*SE +2*SE 
Assumed 1.0 20.393 1,945 16,502 24.283 
Bridge Log 0.8218 24.874 2,372 20,128 29.619 
Inclinometer 0.9786 20.851 1.989 16,873 24,829 
*Correction factors for scallops in the 80-100 mm shell height interval are taken from 
selectivity values found on page 99 in: 
DuPaul, W.D., E.J. Heist, and J.E. Kirkley. 1989. Comparative analysis of sea scallop 
escapement/retention and resulting economic impacts. Contract report, S-K ~o. 
NA 88EA-H_0001 l. 150 pp. 
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FIGURE 5 
AVERAGE NUMBER OF SCALLOPS CAUGHT PER TOW 
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AVERAGE NUMBER OF SCALLOPS CAUGHT PER TOW 
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AVERAGE NUMBER OF SCALLOPS CAUGHT PER TOW BY DEPTH 
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Table S Depth strati lied biomass estimate. Results reflect point estimates from original systematic grid only. Scallops of all shell 
heights were included in the analysis. Add-in stations were not included in the analysis. A nominal tow length of I nm. and a dredge 
efficiency of 40% are assumed for the absolute biomass calculation. 
Depth Area Mean Weighted Total Absolute # of stations Biomass Area2"'variance (fathoms) (proportional) (grams/tow) (grams/tow) (mt) 
21-25 I 15.61 14,813.64 231,187.34 117.00 -
26-30 16 249.70 26,975.68 6,735 ,885.75 3,408.85 12,014 ,780,589.9 
31-35 30 468.19 26,812.14 12,553,213.93 6,352.84 80,964,115,995.4 
36-40 JI 483.80 51,347.59 24,841 ,855 .99 12,5 71.79 198,806,615 ,455.0 
41-47 16 249.70 2,476.1 618,287.50 312.90 687,365 ,750.7 
Total 94 1467 22,763.38 
Table 6 Depth stratified biomass estimate. Results reflect point estimates from original systematic grid only. Scallops of all shell 
heights were included in the analysis. Add-in stations were not included in the analysis. Tow length was obtained from bridge log 
records (0.8218 nm.). Dredge efficiency of 40% was assumed for the absolute biomass calculation. 
Depth Area Mean Weighted Total Absolute # of stations Biomass Area2*variance (fathoms) (proportional) (grams/tow) (grams/tow) (mt) 
21-25 I 15.61 14,813.64 231,187.34 142.7 1 -
26-30 16 249.70 26,975.68 6,735 ,885.75 4,157.95 14,655,065,707.2 
31-35 30 468.19 26,812.14 12,553,213.93 7,748.90 98,756,230,374.7 
36-40 31 483.80 51,347.59 24,841,855.99 15,334.48 242,494,982,801.9 
41-47 16 249.70 2,476.1 618,287.50 381.66 838,416,495.9 
Total 94 1467 27,765.70 
Table 7 Depth stratified biomass estimate. Results reflect point estimates from original systematic grid only. Scallops of all shell 
heights were included in the analysis. Add-in stations were not included in the analysis. Tow length was obtained from inclinometer 
records (0.9786 nm.). Dredge efficiency of 40% was assumed for the absolute biomass calculation 
Depth Area Mean Weighted Total Absolute # of stations Biomass Area2*variance (fathoms) (proportional) (grams/tow) (grams/tow) (mt) 
21-25 I 15.61 14,813.64 231,187.34 119.64 -
26-30 16 249.70 26,975.68 6,735,885.75 3,485.76 12,285,865,475 .9 
31-35 30 468.19 26,812.14 12,553,213.93 6,496.18 82,790,878,289.7 
36-40 31 483.80 51 ,347.59 24,841,855.99 12,855.44 203 ,292,212,864.3 
41-47 16 249.70 2,476.1 618,287.50 319.96 702,874,520.5 
Total 94 1467 23,276.98 
Table 8 Depth stratified biomass estimate. Results reflect point estimates from original systematic grid only. Scallops with shell 
heights less than 80 mm were excluded from the analysis. Add-in stations were not included in the analysis. A nominal tow length of 
I nm. and a dredge efficiency of 40% are assumed for the absolute biomass calculation. 
Depth Area Mean Weighted Total Absolute 
# of stations Biomass Area2*variance (fathoms) (proportional) (grams/tow) (grams/tow) (mt) 
21-25 1 15.61 14,789.8 230,815.47 116.81 -
26-30 16 249.70 26,780.3 6,687,099.07 3,384.16 11,932,858,604.7 
31-35 30 468.19 26,403.4 12,36 1,859.52 6,256.00 79,971,546,510.7 
36-40 31 483.80 49,599.5 23,996,150.48 12,143.80 181,718,793 ,960.9 
41-47 16 249.70 1,836.3 458,540.33 232.05 34?,737,318.6 
-
Total 94 1467 22,132.83 
Table 9 Depth stratified biomass estimate. Results reflect point estimates from original systematic grid only .. Scallops with shell 
heights less than 80 mm were excluded from the analysis. Add-in stations were not included in the analysis. Tow length was obtained 
from bridge log records (0.8218 nm.). Dredge efficiency of 40% was assumed for the absolute biomass calculation. 
Depth Area Mean Weighted Total Absolute # of stations Biomass Area2*variance (fathoms) (proportional) (grams/tow) (grams/tow) (mt) 
21-25 I 15.61 14,789.8 230,815.47 142.48 -
26-30 16 249.70 26,780.3 6,687,099.07 4,127.84 14,555, 14 I, I 12. 9 
31-35 30 468.19 26,403.4 12,361 ,859.52 7,630.78 97,545 ,540,682. I 
36-40 31 483.80 49,599.5 23,996, 150.48 14,812.44 221 ,652,059,794.3 
41-47 16 249.70 1,836.3 458,540.33 283.05 422,933 ,914.5 
Total 94 1467 26,996 .58 
Table 10 Depth stratified biomass estimate. Results reflect point estimates from original systematic grid onJy. Scallops with shell 
heights less than 80 mm were excluded from the analysis. Add-in stations were not included in the analysis. Tow length was obtained 
from inclinometer records (0.9786 nm.). Dredge efficiency of 40% was assumed for the absolute biomass calculation 
Depth Area Mean Weighted Total Absolute 
# of stations Biomass Area2*variance (fathoms) (proportional) (grams/tow) (grams/tow) (mt) 
21-25 1 15.61 14,789 .8 230,815.47 I 19.47 -
26-30 16 249.70 26,780.3 6,687,099.07 3,461.23 I 2,204,62 I ,430. I 
31-35 30 468.19 26,403.4 I 2,36 I ,859.52 6,398.48 8 I ,792,844,671.4 
36-40 3 I 483.80 49,599.5 23,996, I 50.48 12,420.37 I 85 ,857,3 I 7,2 I 8.8 
41-47 16 249.70 1,836.3 458,540.33 237.34 354,634,027.7 
Total 94 1467 22,636.89 
Table 11 Depth stratified sea scallop biomass estimates for 200 I. Results reflect increases in scallop growth from June 2000 to June 
200 I. Scallops with shell heights less than 80 mm were excluded from the analysis. Add-in stations were not included in the analysis. 
A nominal tow length of I nm. and a dredge efficiency of 40% are assumed for the absolute biomass calculation. 
Depth Area Mean Weighted Total Absolute # of stations Biomass Area2*variance (fathoms) (proportional) (grams/tow) (grams/tow) (mt) 
21-25 I 15.61 16,606.3 259,164.04 131.16 -
26-30 16 249.70 31,430.7 7,848,3 13.50 3,971.82 I 4,995,546,960.7 
31 -35 30 468.19 32,589.5 15,258,114.73 7,72 1.72 123,156,708,224.0 
36-40 31 483.80 65,558.2 31,716,906.12 16,051 .07 321,829,304,752.8 
41 -47 16 249.70 2,606.4 650,827.29 329.37 719,419,052.4 
Total 94 1467 28,205.12 
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This report is an addendum to the VIMS Marine Resource Report 2000-8 entitled: 
Results of Commercial Sea Scallop Swvey in the Hudson Canyon Closed Area June 
2000. The addendum characterizes the finfish and invertebrate bycatch that was 
encountered during the survey cruise. 
Finfish and invertebrate bycatch was quantified throughout the Virginia Beach 
swvey. The total number caught and number caught per 10 minute survey tow are shown 
in Table I. Length frequencies are shown for species where the occurrence of that 
species was greater than 10 instances. Length frequency histograms for goosefish 
(Lophius americanus), fourspot flounder (Paralichthys oblongus), witch flounder 
(Glyptcephalus cynoglossus), silver hake (Merlccius bilinearis) and red hake (Urophysis 
schuss) are shown in Figures 1 through 5. 
TABLE 1 Finfish and invertebrate bycatch encountered on the 2000 Hudson Canyon 
commercial survey. 
COMMON NAME NUMBER TOTAL MEAN VARIANCE OFTOWS CAUGHT (#/fOW) 
CHAIN DOGFISH 94 1 0.01 0.01 
SPINY DOGFISH 94 1 0.01 0.01 
SKATE UNCL. 94 5920 62.98 2822.75 
EEL UNCL. 94 5 0.05 0.07 
SILVER HAKE 94 13 0.14 0.21 
RED HAKE 94 17 0.18 0.30 
AMERICAN PLAICE 94 1 0.01 0.01 
FOURSPOTFLOUNDER 94 68 0.72 1.49 
YELLOWTAILFLOUNDER 94 1 0.01 0.01 
WINTER FLOUNDER 94 1 0.01 0.01 
WITCH FLOUNDER 94 24 0.26 0.60 
BUTIERFISH 94 1 0.01 0.01 
SEA ROBIN UNCL. 94 4 0.04 0.04 
GOOSEFISH 94 249 2.65 5.48 
AMERICAN LOBSTER 94 4 0.04 0.11 
SQUIDUNCL. 94 3 0.03 0.05 
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Figure 1 
Goosefish Length Frequency 
Hudson Canyon June 2000 
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Figure 2 
Fourspot Flounder Length Frequency 
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Witch Flounder Length Frequency 
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Figure 4 
Silver Hake Length Frequency 
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Figure 5 
Length Frequency for Hudson Canyon Red Hake 
June 2000 
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